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1. Of various possible mechanisms that might underlie depression at these sensory neuron-to-motor neuron synapses in Aplysia, historically the most widely-accepted explanation has been depletion of the readily releasable pool of vesicles. Depletion is also believed to account for synaptic depression at long interstimulus intervals in a variety of other systems.
2. Multiple lines of evidence now indicate that vesicle depletion is not an important contributing mechanism to synaptic depression at Aplysia sensory neuron-to-motor neuron synapses. More generally, it appears that vesicle depletion does not contribute substantially to depression that occurs with those stimulus patterns that are typically used in studying behavioral habituation.
3. Recent evidence suggests that at these sensory neuron-to-motor neuron synapses in Aplysia, synaptic depression is mediated by an activity-dependent, but release-independent, switching of individual release sites to a silent state. This switching off of release sites is initiated by Ca 2+ influx during individual action potentials. We discuss signaling proteins that may be regulated by Ca 2+ during the silencing of release sites that underlies synaptic depression. 4. Bursts of 2-4 action potentials in presynaptic sensory neurons in Aplysia prevent the switching off of release sites via a mechanism called ''burst-dependent protection" from synaptic depression.
5. This molecular switch may explain the sensory gating that allows animals to discriminate which stimuli are innocuous and appropriate to ignore and which stimuli are more important and should continue to elicit responses.
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Habituation of reflex responses in vertebrates and invertebrates: a simple form of neural plasticity
Habituation is defined as the gradual waning of a response with repeated presentation of a stimulus. Early physiologists, including Sherrington (1906) and Prosser and Hunter (1936) , analyzed habituation of reflexes in mammalian preparations. In the 1960s, Richard Thompson, together with Alden Spencer and Philip Groves, characterized the process of habituation in a simple spinal reflex of cats, recording from the motor neurons that mediate the reflex (Groves & Thompson, 1970; Thompson & Spencer, 1966) . They focused on the synaptic input to the motor neurons in an attempt to identify the cellular changes that develop with repeated stimulation that could account for the behavioral change. One important insight made by Thompson and Spencer (1966) and Groves and Thompson (1970) was that two independent processes contribute to the changes in the reflex response that occur with repeated stimulation. In addition to habituation, the repeated stimulus may lead to a strengthening of the response, known as sensitization. Their observations led them to propose the ''dual-process theory" in which the behavioral change actually reflects the contribution of these two independent processes. The complicating effect of sensitization impacts many habituation studies, including those discussed below.
In this same era, Jan Bruner, a former student of Jerzy Konorksi, together with Ladislav Tauc, initiated studies of habituation in a much simpler nervous system, the central nervous system (CNS) of the marine snail Aplysia (Bruner & Tauc, 1966) . They analyzed habituation of the tentacle withdrawal response in this snail, and identified synaptic depression as a possible mechanism for this simple form of learning. Bruner and Tauc did not know the identities of either the sensory neurons that mediate the input to the reflex circuit or the interneurons or motor neurons responsible for
